Abstract. In this paper the idea of stratification is utilized to form a homogeneous-stratified sampling method, which can increase the efficient of power system random fault state evaluation. Applying this method for reliability evaluation only generates a small number of independent random numbers, it decrease the amount of calculation and increase the efficient. The improved non sequential Monte Carlo method is then demonstrated and implemented in the reliability evaluation of RBTS-BUS5 system case, illustrating this algorithm can be used in reliability evaluation of distribution network.
Introductions
In order to obtain the reliability index of higher precision, it often requires a long calculation time. In order to reduce the simulation time and improve the convergence speed of Monte Carlo method, we can use the method of variance reduction. The usual methods of variance reduction are stratified sampling method，importance sampling method, the variable control method and dual variable method [1] [2] [3] [4] and so on. However, there are some restrictive conditions of these methods in use. In this paper ,we use scattered sampling technique to reduce the variance, different from other traditional sampling method where is sampling interval uniform segmentation, take each sampling interval mean value of experiment function as the new experimental function of the system in every sampling, so as to reduce the simulation variance, improve simulation accuracy. The method can greatly reduce the sampling number does not exist any constraints, and therefore have a very good adaptability.
The basic principle of non sequential Monte Carlo method
The non sequential Monte Carlo simulation method [5] is often referred to as the state sampling method. This method is based on the system state is a combination of all elements, and each state of the element is determined by sampling probability of components in the state. Each element is available to be simulated by a uniform distribution in the interval of [0, 1]. Assume that each element has two states of failure and work, and failure of components are independent each other. When a system state is selected in the sample, namely carries on analyzing the system to determine whether it is a fault condition, if it is, then estimate risk index functions of the state. When the number of samples is large enough, the frequency of sampling system of S may be regarded as the probability of the unbiased estimation, i.e. In order to realize the scattered sampling algorithm, we can use the calculated risk index the loss of load probability LOLP and the expected power not supplied value EPNS to achieve, in the piecewise interval[j-1/n，j/n], The experimental function is defined as follows: When computing LOLP, experimental function as follows:
When computing EPNS, experimental function as follows:
Among them, i Pis the value of load minus the total power outputting.
The new experimental function is:
The expected value formula of
In the formula above,
is the system ith sampling experiment function.
The variance estimation formula of
Application of distributed sampling method in the reliability evaluation of distribution network
Use the method above to evaluate the reliability for RBTS-BUS5 line of IEEE reliability testing system. RBTS-BUS 5 is a typical rural power distribution network as shown in Fig. 1 . Table 1 and  Table 2 Fig. 2 : Fig.2 The calculation flow chart of improved non sequential Monte Carlo method The theory based on the non-sequential Monte Carlo simulation algorithm of probability, scattered sampling method and analytical judgment were as follows. The risk assessment of power distribution system has been done by using improved and unimproved Monte Carlo method respectively. The calculated risk index were the loss of load probability LOLP and the expected power not supplied value EPNS. The convergence rate of EPNS is slower than rate of LOLP, so the variation coefficient of EPNS has been taken as convergence criterion in order to balance computational accuracy of both in these paper.The assessment results of RBTS-BUS5 ring network structure by two methods as shown in table 3 ) calculated by method 1 are 0.58964 and 1.97193 respectively, the variances coefficient calculated by method 2 are about 2.50316 and 4.97794 respectively after 10000 sampling calculation. The ratio of the former and the latter were 23.55% and 39.61% respectively. What is more, the ratio was 23.65% and 39.87% after 50000 times of sampling calculation. Fig. 3 and Fig 
